A possible barrier function of the articular surface.
Since MacConaill first reported the existence of a thin additional layer of the articular cartilage and named it the lamina splendens, there have been various opinions as to the role of this layer in the lubrication of the articular surface. We studied the superficial portion of the articular cartilage in the 20 day-old and 30 day-old rats using light and transmission electron microscopy. Furthermore, we studied the articular cartilage of the rat whose "cover layer" had been removed mechanically. Also, intraarticular latex beads injection, intraarticular dye injection using lithium carmine and supravital staining experiments were performed. On day 20, dye injected intraarticularly was clearly observed by light microscopy in chondrocytes situated in the deeper layers. The dye injected in the 30 day-old rats, however, was not seen in the chondrocytes but was found only in the superficial layer. Dye was found in the chondrocytes when supravital staining was performed in the articular cartilage of 30 day-old rats after mechanical removal of the cover layer. By transmission electron microscopy, a superficial layer consisted of fine filamentous structures was observed on the articular surface of the 30 day-old rats. The cover layer was destroyed by intraarticular injected latex beads in 30 day-old rats. These findings strongly support the idea that the cover layer acts as a barrier against substances which invade from the surface of the articular cartilage. The development period of the cover layer coincides with the initiation of weight bearing, and joint cartilage debris and pressure changes might further promote maturation.